Introduction: Apart from masking the diagnosis of AIDS in patients with HIV/AIDS, human T-cell lymphotropic virus (HTLV), when present, also increases the risk of myelopathies and neurological disease in these patients. Methods: Disease prevalence was estimated by ELISA and confirmed by Western blot. Results: The coinfection rate was 1.5% (11/720); 10 of 11 patients had HTLV-1, and the remaining one had HTLV-2. The majority were male, over 40 years old, and of pardo color (ethnicity).
Coinfection of human T-cell lymphotropic virus (HTLV)
and human immunodeficiency virus (HIV) is common in areas endemic for HTLV because these viruses have similar transmission routes, such as sexual contact, breastfeeding, blood transfusion, and intravenous drug use (IDU) 1 . Studies suggest that people living with HIV/AIDS (PLWHA) infected with HTLV-1 are more likely to develop myelopathies and neurological disease. However, the effect of HTLV-2 in HIVpositive individuals is unclear 2 . In addition, coinfection may mask the diagnosis of human acquired immunodeficiency syndrome (AIDS), since CD4 + T cell counts increase in these individuals 2 .
In Brazil, HTLV/HIV coinfection rates vary by region, and studies showed a prevalence ranging from 2.25% to 21.11% 1, 3, 4, 5, 6, 7 . There are no reports of coinfection rates in Pernambuco, and a study in blood donors 8 , showed a prevalence of 0.2%. Thus, this study is aimed at estimating seroprevalence, describing the risk factors, and comparing CD4 + T cell counts and viral load among HIV and HIV/HTLV individuals.
A cross-sectional study was carried out between 2013 and 2016 with PLWHA under antiretroviral therapy (ART) during blood collection at the outpatient clinic of the Clinical Hospital of the Federal University of Pernambuco. To be included in the research, the PLWHA must have been living in this state for more than five years and must have been over 18 years of age.
After signing the informed consent document, a semistructured interview was conducted with each patient to obtain the data, followed by the review of medical records and a whole blood sample. A volume of 5 mL of peripheral blood was drawn by venous puncture in a tube with anticoagulant (K3-EDTA) and then centrifuged to separate serum and plasma. Plasma and serum were stored at -20°C. A commercial ELISA kit (HTLV I + II ELISA recombinant Wiener®) was used for anti-HTLV screening and the reagent samples were confirmed by Western Blot (WB) (Fujirebio® INNO-LIA HTLV I/II Score). The manufacturer's instructions were followed for both techniques.
In this study, the sample was calculated with an expected prevalence of 2%, which could vary by +/-0.5% and a 95% confidence interval, warranting a sample size of 568 patients. Possible associations between HTLV seropositivity and potential risk factors were assessed by calculating the odds ratio (OR), 95% CI and p values. For the univariate analysis, Fisher's Exact Test and the X² test were used, and the Mann-Whitney test was used to compare continuous variables. The software used was GraphPad Prism® (version 5.01), San Diego, California.
The present study was approved by the University's Ethics Committee and by the Institutional Review Board (CAAE: 28936914.0.0000.5208).
A total of 720 subjects participated in the survey, of which 63.4% (457/720) were male with a mean age of 43 years. The majority of participants, 51.9% (374/720) were of pardo color, and only 134 (18.7%) participants had received schooling beyond secondary education. The sociodemographic and behavioral data of monoinfected and coinfected individuals are shown in Table 1 .
Regarding the clinical characteristics: the median for the latest CD4+ T cell counts was 537.5 cells/mm 3 in monoinfected (HIV) and 590 cells/mm 3 in coinfected (HTLV/HIV) individuals. The medians of HIV viral load were 39 copies/ml and 40 copies/ ml in monoinfected and coinfected individuals, respectively, and the mean of the time between diagnosis and initiating ART was 22.2 in monoinfected and 7.9 months in coinfected individuals. No significant differences were observed between mono and coinfected patients regarding these clinical characteristics.
This study revealed that the HTLV/HIV coinfection rate was 1.5% (11/720), determined by ELISA and confirmed by WB. Visualization on WB allowed for the identification of 10 samples with HTLV-1 infection, with the presence of the gag p 19-I and env gp46-I bands and one sample with HTLV-2 infection, with the presence of the env gp46-II band.
In HTLV/HIV coinfection, T-cell leukemia and neurological diseases, such as tropical spastic paraparesis/HTLV-1-associated myelopathy (TSP/HAM), are more likely to be diagnosed 2 . In addition, coinfection can mask the diagnosis of AIDS since CD4+ T cell counts are increased in these individuals, thus delaying treatment 2 .
The prevalence rate of 1.5% for HTLV/HIV coinfection reported in this study was lower than that in other studies conducted in different regions of the country 1,3,4,5,6 . However, the data were similar to those obtained in the state of Piauí (northeastern Brazil) 7 . This difference can be attributed to distinct regional endemicity, risk behaviors, and varied routes of HTLV exposure 4 .
The first report of HTLV-2 in the state of Pernambuco reflects the expansion into urban areas, and high rates of HTLV-2 infection in individuals living with HIV/AIDS were associated with IDU 5,9 . However, it was not possible to verify this relationship in this study since the only HTLV-2/HIV coinfected individual had no history of IDU.
Intravenous drug use is frequently seen in cases with HTLV/ HIV coinfection because this variable is one of the main related factors 3, 4, 5, 9 . In contrast, the proportion of intravenous drug users has declined over the years in Brazil, with the southern region having the highest proportion of IDU in 2015.
Males represented the highest rate of analyzed samples, as well as the coinfected population (HIV/HTLV), corroborating previous reports 3, 5, 7 , although other studies have regarded females as most vulnerable to HTLV infection among PLWHA 4 .
Several studies have shown that HTLV infection rates are relatively high in the Hispanic and African-American populations 7 , suggesting that ethnicity may play a significant role in infection. In this study, three coinfected individuals were black and six pardo, consistent with previous research 4 , although several studies have shown coinfection in white/caucasian subjects as well 5, 7 .
The level of education is considered an indicator of socioeconomic status, with schooling being one of the main variables in the perception of the health status of an individual 1 . However, in this study, coinfected individuals did not finish their high school education. Behavioral factors exhibited no statistically significant association, although studies have noted that these variables are risk factors for HTLV/HIV coinfection 1, 5, 7 . This finding demonstrates that the population profile reflects cultural, sociodemographic, and behavioral differences, thereby influencing an individual's exposure to risk factors.
This study showed that the median of the first HIV viral load was higher in monoinfected patients, although there was no statistically significant association. Research on HIV viral load in monoinfected and coinfected individuals has led to discordant conclusions. Several studies have shown that coinfection is associated with increased HIV viral load and a faster progression to AIDS 10 ; however, other studies did not observe this association 2 . The CD4+ T cell count was higher in coinfected patients than in monoinfected patients with HIV, corroborating results from other studies, although no statistically significant association has been observed. It is worth noting that the elevated CD4+ T cell count does not confer immunological benefit on the coinfected individual 2 .
Studies show that the higher CD4+ T cell count induced by HTLV may delay the initiation of therapy in coinfected patients 3 . However, in Brazil, the Clinical Protocol and Therapeutic Guidelines for Adults Living with HIV/AIDS 11 recommend the initiation of antiretroviral therapy regardless of CD4+ T cell count and the patient's symptoms. According to this protocol, the time between diagnosis of HIV infection and the initiation of ART tends to be lower, as observed in the present study, where the mean time was lower among coinfected patients.
Although this research has shown a low prevalence of HTLV/HIV coinfection and no association with the examined risk factors, patients require monitoring for possible clinical manifestations, especially neurological diseases.
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